ELECTROCHEMICAL BATTERY, ELECTRODE THEREFOR AND METHOD FOR 
MANUFACTURING THE SAME 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to an electrochemical battery and, more 
particularly, to an electrode of an electrochemical battery. 

2. Description of the Conventional Art 

In general, a battery is to convert chemical energy to electric energy by 
using a contact potential difference between suitable materials. 

There are various kinds of batteries which can be technically classified 
into a first primary battery, a secondary battery, a fuel cell and solar battery. 

The first primary battery, such as, a manganese battery, an alkali battery, 
a mercury battery, a silver oxide battery, performs only a discharging reaction to 
convert chemical energy into electric energy. The secondary battery can be used 
by being repeatedly charged and discharged differing from the first primar y 
battery having only one time discharging reaction. The fuel cell converts 
combustion heat of fuel such as hydrogen or hydrocarbon as it is into electric 
energy. The solar battery converts light energy to electric energy. 

Figure 1 is a schematic view showing an example of a general fuel cell. 

As shown in Figure 1, the fuel cell includes a fuel electrode (anode) 14 and 
an oxygen electrode (cathode) 16 with electrolyte interposed therebetween. 

In the fuel cell with such a structure, a fuel such as hydrogen is supplied to 



the fuel electrode 14 through a fuel supply pipe 13 and at the same time oxidant 
such as oxygen or air is supplied to the oxygen electrode 16 through an oxidant 
supply pipe 17. 

At this time, electrons are discharged with a* the aid of a catalyst and 
5 oxidation takes place in the anode pole 14. The electrons generated from the 
anode 14 are transferred to the cathode 16 by way of a load 18 connected to the 
anode 14 and the cathode 4S 16. 

In the cathode 16, as a reduction reaction takes place with the electrons 
transferred by the aid of the catalyst, the oxidant is reduced. 
io Positive ions/negative ions are transferred from the anode 14 to the 

cathode 16 or from the cathode 16 to the anode 14 through the electrolyte 12 
interposed between the anode 14 and the cathode 16. 

In particular, if hydrogen is used as the fuel, as the fuel cell operates, 
ionization of hydrogen proceeds to hydrogen km Ions H + and e4eot«m electrons 
is e in the anode 14, and H + generated in the anode 14 is moved to the cathode 16 
through the electrolyte and the eleetFon electrons e fe are transferred to an 
external load 18 through the anode 14. 

In the cathode 16, H + transferred through the electrolyte 12 reacts with 
oxygen in the air, generating water together with heat of reaction, which is 
20 expressed as the following reaction formula: 

Fuel electrode/anode: H 2 (g) ->2H + + 2e" 

Oxygen electrode/cathode: ^0 2 (g) + 2H + + 2e H 2 0(l) 



Total reaction formula: H 2 (g) + ^0 2 (g) -> H 2 0(l) 
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In the fuel cell, generally, a load is connected to the anode 14 and the 
cathode 16. When the fuel cell operates, oloctron electrons e" is are 
continuously generated from the anode 14 and flows to the cathode 16 through 
the load, that is, as electrons are transferred from the anode 14 to the cathode 16, 
a current is generated to operate an electric device,-ete or the like. 

Meanwhile, the type of electrode used as the cathode or the anode of the 
electrochemical battery such as the fuel cell greatly affects the performance of the 
battery such as a lifespan of the battery or its output according to its material and 
characteristics. 

Figure 2 shows a structure of the electrode of the conventional fuel cell. 

As shown in Figure 2, the electrode 20 of the conventional fuel cell 
includes a fern foam body 23 made of Ni in which mixture of electrode catalyst 
particles 21 made of metal halide (MH), and polytetrafluoro ethylene 22, as 
fluoride polymer, is infiltrated, and a mash mesh 24 made of Ni enclosing the 
foam body 23. 

In detail, the granule type electrode catalyst 21 and PTFElPoJy 
Tetrafluoro Ethylene) 22 are mixed to a mixture 25 which is infiltrated in the foam 
body 23 to fill the void part parts of the foam body 23. 

The foam body 23 filled with the mixture 25 of electrode catalyst 21 and 
PTFE 22 is enclosed by the mash mesh 24 which maintains the shape of the 
foam body 23, protects the foam body 23 and has fine holes for preventing the 
electrode catalyst 21 and PTFE 22 from being separate separated, and then is 
pressed by using a roller to thereby proce s s i ng process the electrode 20. 

However, the electrode 20 constructed and fabricated as described above 
has a problem that since the mash mesh 24 is additionally used to prevent the 



electrode catalyst 21 or PTFE 22 from being ooparato separated from the foam 
body 23, a specific surface area of the electrode catalyst 21 is reduced, resu l t i ng 
in that to cause the volume and weight of the electrode afe to be relatively 
increased in its fabrication to meet a required performance. 
5 In addition, an incomplete combination between the electrode catalyst 21 

and PTFE 22 weakens durability, and in case of being used as the electrode 20, 
the electrode catalyst 21 is separated from the electrode 20, thus degrading a the 
performance as the electrode. 

10 SUMMARY OF THE INVENTION 

Therefore, it is an object of the present invention to provide an 
electrochemical battery, an electrode therefore and a method for manufacturing 
the electrode that are capable of s i mp l ifying providing a simple manufacturing 
method, reducing volume, he i ghten i ng increasing flexibility, durability and 

15 specific surface area of an electrode catalyst, and heightening an efficiency of a 
battery. 

To achiovo those objects, thoro 8e provided an o l octrodo off an 
o l octrochom i ca l battery inc l uding: an o l ootrodo catalyst and an o l octrode 
oata l yot support member made of a fiber stack of oonductivo metal materia l 
20 to which tho oloctrodo catalyot is attached. 

To achieve the above object, there is provided a n electrode off an 
electrochemical battery including: an electrode catalyst: and a catalyst 
holding body for holding and confining the ele ctrode catalyst bv being 
entangled with the electrode catalyst. 
25 To achiovo tho above objects, thoro i o a l so provided an o l octrodo of an 
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oloctrochom i cal battery inc l ud i ng: an o l ootrodo catalyct layer mado of an 
e l ectrode cata l yst; and a pa i r of electrode cata l yst support l ayoro i nota l lod 
w it h th e elect r o de ontn l ynt l ayer inWr"™^ thnrnhntwoon and being mado of 
a f i ber otack of conduct i ve metal materia l . 
5 To achieve the above object, there is also provided a method for 

fabricating an electrode of electrochemical battery, including: a first step of 
fabricating a catalyst holding body having fine spaces: and a second step of 
holding and confining an electrode catalyst in the catalvst holding body, the 
catalyst holding body and the power typ e electrode catalyst being entangled 

10 with each other. 

To a c hi e ve the above ehjeefr. is ii™ provided an e l ectro do of an 
e l ectrochemica l battery i ncluding: an o l octrodo catalyct l ayer mado of an 
eloctrodo cata l yst; and a pair of eloctrodo catalyct support l ayoro inotal l od 
w i th tho oloctrodo catalyst layer i ntorpoocd thorobotwoon and being mado of 
is a f i ber stack of conduct i vo metal matoria l . 

To achieve the above objects, there is also provided a battery having such 
an electrode as described above. 

To achieve tho above objocto, thoro is also provided an o l ectrodo of an 
o l eotrochom i ca l battory mado of a f i ber otack of an oloctrodo catalyst. 
20 To achieve tho abovo objocto, thoro i s a l so provided a mothod for 

manufactur i ng an oloctrodo of an oloctrochom i cal battory includ i ng the 
cte p c o f: at t a c hing an n l eetr" ri " -nfHyrt tn m electrode cata l vot support 
member ma d e of a f i ber stack of Gonduetive mntil matorial: and form i ng the 
clcotrode catalyst attached oloctrodo catalyst support mombor as an 
25 eloctrodo of an olootrochemioal batt e ry. 
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To aohiovo tho abovo objects, there i o aloo provided a mothod for 
manufactur i ng an e l ectrode of an electrochem i cal battery includ i ng the 
c t o p o o f: f o rming an nlfr irt rA' 1 " satedyst i^y"r mado of an e l octrodo catalyst 
on a firot oloctrodo cata l yot cupport layer made of a fiber stack of conduct i ve 
5 metal matoria l ; and forming a oooond electrode catalyot cupport layer made 
of 3 f i b e r o tack of conductive meted rWr i ni on tho o l octrodo catalyot l ayer 
f o r m ed o n tho firot f rl r t rtr^Tl" catalyst ^uppnrt l i ver, tho cocond o l octrodo 
cata l yot cupport layer making a pair with tho firot electrode cata l yot cupport 
layer. 

10 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are included to provide a further 
understanding of the invention and are incorporated in and constitute a part of this 
specification, illustrate embodiments of the invention and together with the 
15 description serve to explain the principles of the invention. 
In the drawings: 

Figure 1 is a schematic view showing an example of a general fuel cell; 
Figure 2 is a' view showing a structure of an electrode of a fuel cell in 
accordance with a conventional art; 
20 Figure 3A is a schematic view showing a construction of an electrode of 

an electrochemical battery in accordance with the first embodiment of the present 
invention; 

Figure 3B is a view showing an enlarged portion of Figure 3A; 
Figure 4 is a schematic view showing a modification of the electrode of an 
25 electrochemical battery of Figure 3A; 
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Figure 5 is a sectional view showing the electrode having a housing 
enclosing the electrode of Figure 3A; 

Figure 6 is a schematic view showing a construction of an electrode of an 
electrochemical battery in accordance with the second embodiment of the present 
5 invention; 

Figure 7 is a flow chart of a process of manufacturing the electrochemical 

battery of Figure 3A; and 

Figure 8 is a flow chart of a process of manufacturing the electrochemical 

battery of Figure 6. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 



An electrochemical battery, electrode therefore and a method for 
manufacturing the same will now be described in detail with reference to the 

15 accompanying drawings. 

Figure 3A is a schematic view showing a construction of an electrode of an 
electrochemical battery in accordance with the first embodiment of the present 
invention; and Figure 3B is a view showing an enlarged portion of Figure 3A. 

As shown in Figures 3A and 3B, an electrode 30 of an electrochemical 
battery in accordance with the first embodiment of the present invention includes 
an electrode catalyst 31, and an o l octrodo catalyst support member 1 _Le« a 
catej yst holding body 32 made of a fiber stack of conductive metal material to 
which the electrode catalyst 31 is attached. 

As the electrode catalyst 31, a hydrogen storage alloy such as metal halide 

25 is preferably used. 



The electrode catalyst 31 can be transformed to various forms. It has a fiber 
form such as a filament, and preferably a granule form. 

Preferably, the electrode catalyst 31 is coated with nickel on its surface. m 
thic rccpcct, Especially , if tho o l octrodo catalyst oupport mombor the catalyst 
holding body 32 (to be described) is made of nickel or nickel a l loy, oinco tho 
o l octrodo cata l yot 31 and tho oloctrodo catalyot oupport mombor 32 are 
mado of tho oamo mater i al, tho o l octrodo catalyst 31 can bo more firmly 
adhor c d to the elrfttr^" sataJyst mpport mombor 32. oo that ooparation of 
t he e l e ctrode catalyfit ™ f ™m thn electrode catalyst oupport mombor 32 can 
bo prevented allov material, the elect rode catalyst 31 and the catalyst 
holding bodv 32 are made of the same material s o that the electrode catalyst 
31 can be more firmly adhered in the c atalyst holding body 32 and confined 
within the caialvst holding bodv 32. a nd thus, separation of the electrode 
catalyst 31 from the catalvst holding bodv 32 can be prevented. 

In particular, the electrode catalyst 31 needs to be subjected to a surface 
processing for improvement of a performance. Geated If the electrode catalyst 
31 is coated with Ni, which is the same material as that of the clootrodo catalyst 
oupport mombor catalvst holding bodv 32, the adhesiveness of the electrode 
catalyst 31 to the clootrodo catalyot oupport member catalyst holding body 32 
betters is increased compared to the electrode catalyst processed with fluoride. 

The oloctrodo catalyot oupport member catalvst holding body 32 is 
made of conductive metal material, and preferably, it is made of nickel or nickel 
alloy. Especially, the electrode 31 itself can be a fiber stack to constitute the 
cloct r od r rn t n lyn t - ,, rr r ' rt member catal yst holding bodv 32. 

A diameter and a length of each of the fiber fibers constituting the 



clootrodo catalyst cupport mombor catalyst h olding body 32 can be 

determined depending on usage conditions of the electrode. In the preferred 
embodiment of the present invention, the diameter of the fiber of the oloctrodo 
catalyot cupport mombor catalyst holding body 32 is 1 to 100 urn and its 
5 length is 1 0 to 1 0,000 urn. 

As shown in Figure 3B, the oloctrodo cata l yot support mombor catalyst 
holding body 32 can be a fiber sintered body resulting from sintering fibers 32a of 
conductive metal material or a non-woven fabric made of conductive metal 
material. 

io Especially, as the oloctrodo catalyst support mombor catalyst holding 

body and its manufacturing method, the present invention uses a method for 
fabricating a stack of fine metallic threads and metal fiber sintered body as 
disclosed in Korean Patent Publication No. 10-2001-0086569 or Korean Patent 
Publication No. 10-2001-0018726, but it is not limited thereto. 

15 Accordingly, the catalyst holding body 32 ca n be formed as a porous 

tissue and the porous tissue can be implemented as one line. 

As shown in Figure 4, the o l octrodo catalyot support mombor catalyst 
holding body 32 can be constructed as a pair of sheets 41 with the electrode 
catalyst 31 infiltrated with a certain depth and attached only at one side. The pair 

20 of sheets 41 can be mutually overlapped in such a manner that the sides where 
the electrode catalyst 31 is attached meet together. 

As shown in Figure 5, the electrode 50 of the electrochemical battery in 
accordance with the present invention may additionally include a housing 55 which 
accommodates the oloctrodo cata l yot support mombor catalyst holding body 

25 32, is made of conductive metal material and has a plurality of holes. 
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The housing 55 having a plurality of holes may be a mesh, and the housing 
55 is preferably fabricated with nickel or nickel alloy. 

The oloctrodo catalyst support member catalyst h olding body 32 may 
additionally include a fluoro polymer (not shown) such as PTFE. 

Figure 6 is a schematic view showing a construction of an electrode of an 
electrochemical battery in accordance with the second embodiment of the present 
invention. 

The electrode of an electrochemical battery of the present invention can be 
constructed with the electrode catalyst and the oloctrodo catalyst support 
member catalyst holding body each formed as a layer. That is, as shown in 
Figure 6, an electrode 60 of an electrochemical battery in accordance with the 
second embodiment of the present invention includes an electrode catalyst layer 
61 having electrode catalyst 31 and a pair of first and second oloctrodo cata l yst 
support layers catalyst holding bodies 62 and 63 which are i nstalled formed 
with the electrode catalyst layer 61 interposed therebetween and made of a fiber 
stack. 

As the electrode catalyst 31, a hydrogen storage alloy such as metal halide 
(MH) is preferably used. The electrode catalyst layer 61 may contain a fluoro 
polymer 64 such as PTFE in addition to the electrode catalyst 31. PTFE has an 
the effect of restraining the generation of hydrogen. That is, the electrode catalyst 
layer 61 can be constructed with a mixture of the electrode catalyst 31 and PTFE. 

The electrode catalyst 31 can be transformed to various forms. It has a fiber 
form such as a filament, and preferably a granule form. 

Preferably, the electrode catalyst 31 is coated with nickel on its surface. In 
this respect, especially, if the first and second o l octrodo cata l yst support l ayers 
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catalyst holding bodies 62 and 63 are made of nickel or nickel alloy material, 
oinoe the electrode catalyst 31 and the first and second olootrodo catalyst 
support layers catalyst holding bodies 62 and 63 are made of the same 
material, so that the electrode catalyst 31 can be more firmly adhered to the first 
5 and second oloctrodo cata l yst support layers catalyst holding bodies 62 and 
63, se-4hat thus, separation of the electrode catalyst 31 from the olootrodo 
cataly s t support member 32 catalyst holding bodi es 62 and 63 can be 
prevented. 

In particular, the electrode catalyst 31 needs to be subjected to a surface 

10 processing for improvement of a performance. Coated If the electrode catalyst 
31 is coated with Ni, which is the same material as that of the first and second 
o l octrodo catalyst support layers catalyst holding bodies 62 and 63, the 
adhesiveness of the electrode catalyst 31 to the oloctrodo cata l yst support 
member catalyst holding body 32 betters is increased compared to the 

15 electrode catalyst processed with fluoride. 

The first and second " ln ^ H " catalyst mpport layers catalyst holding 
bodies 62 and 63 are made of conductive metal material, and preferably, they are 
made of nickel or nickel alloy. 

A diameter and a length of each of the fiber fibers constituting the first and 

20 second o l octrodo cata l yst support l ayers catalyst ho lding bodies 62 and 63 
can be determined depending on usage conditions of the electrode. In the 
preferred embodiment of the present invention, the diameters of the fiber of the 
first and second olootrodo cata l yst support l ayers catalyst holding bodies 62 
and 63 are 1 to 100 urn and the lengths are 10 to 10,000 ^m. 

25 As shown in Figure 6, the first and second o l octrodo catalyst support 
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layers catalyst holding bodies 62 and 63 can be a fiber sintered body resulting 
from sintering fibers 32a of conductive metal material or a non-woven fabric made 
of a conductive metal material. 

Especially, as the o l octrodo cata l yst support member catalyst holding 
5 body and its manufacturing method, the present invention uses a method for 
fabricating a fine metallic thread and metal fiber sintered body as disclosed in 
Korean Patent Publication No. 10-2001-0086569 or Korean Patent Publication No. 
10-2001-0018726, but it is not limited thereto. 

As shown in Figure 6, the electrode 50 of the electrochemical battery in 
10 accordance with the second embodiment of the present invention may additionally 
include a housing 65 which accommodates the oloctrodo catalyst support 
member catalyst holding body 32, is made of conductive metal material and has 
a plurality of holes. 

The housing 65 having a plurality of holes may be a mesh, and the housing 
15 65 is preferably fabricated with nickel or nickel alloy. 

The battery in accordance with the second embodiment of the present 
invention can be applied in the same way except for the descriptions for the 
battery in accordance with the first embodiment. 

The method for manufacturing an electrode of an electrochemical battery in 
20 accordance with the present invention will now be described in detail. 

Figure 7 is a flow chart of a process of manufacturing an electrochemical 

battery of Figure 3A. 

First of all, fabrication of the o l octrodo cata l yst support momber catalyst 

holding body 32 is of importance. As described above, it needs to be fabricated 
25 to form a fiber stack made of conductive metal material, especially, nickel or nickel 
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alloy material. The fiber stack and its manufacturing method are as disclosed in 
Korean Patent Publication No. 10-2001-0086569 and Korean Patent Publication 
No. 10-2001-0018726 , of wh i ch dotailod doocriptions aro om i tted . 

As shown in Figure 7, the method for manufacturing the electrode of an 

5 electrochemical battery in accordance with the first embodiment of the present 
invention including the steps of: attaching the electrode catalyst 31 to the 
oloctrodo catalyst support mombor catalyst holding body 32 made of a fiber 
stack of conductive metal material; and forming the electrode catalyst-attached 
o l oGtrod e cata l yst support memb e r catalyst holding body 32 as an electrode 

10 30 of an electrochemical battery. 

The electrode catalyst 31 preferably can have a filament form, and more 
preferably a granule form. 

In the attaching step, the o l octrodo catalyst support mombor catalyst 
holding body 32 is put in a solution, and them onto on which the electrode 

15 catalyst 31 is dispersed, thereby attaching the electrode catalyst 31 to the 
eteefrede cata l yst s upport mombor catalyst holding body 32. 

For dispersion of the electrode catalyst 31, reactivity and viscosity with 
respect to the electrode catalyst 31 are taken into consideration and a solution 
such as alcohol which does is not reacted react with the electrode catalyst 31 is 

20 used. That is, in a state that the o l octrodo catalyst support mombor catalyst 
holding body 32 is put in the solution, the electrode catalyst 31 is dispersed so as 
to be introduced into and attached to the fiber stack constituting the o loctrod e 
cata l yst s upport mombor 32. catalyst holding body 32. as well as being 
attached to a surface layer of the fiber stack. 

25 In a different method for the attaching step, liquid particles including the 
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granule type electrode catalyst 31 are dispersed to onto the o l ootrodo cataly s t 
oupport mombor catalyst holding body 32 in order to attach the electrode 
catalyst 31 to the oloctrodo catalyst support mombor catalyst holding body 32. 
The attaching step includes a sub-step of drying the clootrodo cata l yst 

5 oupport mombor catalyst holding body 32 after the liquid particles are 
dispersed or after the electrode catalyst 31 is dispersed. 

Besides, various methods such as liquid phase infiltration, precipitation, 
liquid particle spray, dry spray, etc. can be adopted used to attach the electrode 
catalyst 31 to the oloctrodo catalyst support mombor catalyst holding body 32. 

10 The forming step includes the steps of: press-molding the oloctrod e 

catalyst support mombor catalyst holding body 32 with the electrode catalyst 

31 attached to the oloctrodo catalyst support mombor catalyst holding body 

32 by using a roller; and processing the press-molded electrode c atalyst support 
member catalyst holding body 32 to an electrode 30 in a desired size. 

15 The pressed catalyst holding body 32 confines the electrode catalyst 

therein, and even if a fluid is transmitted through the catalyst holding body 
32. the electrode catalyst 31 cannot flow out. 

In the press-molding step, the pair of o l octrodo cata l yst s upport 
members catalyst holding bodies 32 with the electrode catalyst 31 attached to 

20 the oloctrodo cata l yst support mombor catalyst holding body 32 can be press- 
molded in such a manner that the surfaces on which the electrode catalyst is 
attached afe mutually ovor l appod overlap with each other . 

Fo l lowing tho proc e ss i ng s t e p, a 6 t e p of cover i ng the proc e ss e d 
o l octrodo 30 with tho hous i ng 55 mado of meta l mater i al w i th a conductiv i ty 

25 and having tho p l ural i ty of holoo can bo add i tiona l ly prov i ded. 

14 



Figure 8 is a flow chart of a process of manufacturing the electrochemical 
battery of Figure 6. 

A method for manufacturing an electrode of an electrochemical battery in 
accordance with the second embodiment of the present invention includes the 
steps of: forming an electrode catalyst layer 61 made of an electrode catalyst 31 
on a first olootrodo cata l yst support l ay e r catalyst holding body 62 made of a 
fiber stack of conductive metal material; and forming a second o l ootrodo cata l y s t 
support layer catalyst holding body 63 made of a fiber stack of conductive 
metal material on the electrode catalyst layer 61 formed on the first o l ootrodo 
oatalyot support layor catalyst holding body 62, the second o l ootrodo cata l yst 
support layer catalyst holding body 63 making a pair with the first olootrodo 
catalyst support l ayor catalyst holding body 62. 

The electrode catalyst 31 preferably may have a filament form, and more 
preferably a granule form. 

In the method for manufacturing a battery in accordance with the second 
embodiment of the present invention, after the step of forming the support layor 
catalyst holding bodies , a molding and processing step can be additionally 
provided in which the first and second o l ootrodo oata l yot support l ayers 
catalyst holding bodies 62 and 63 with the electrode catalyst 31 attached te 
thereto tho olootrodo cata l yst support member 32 are press-molded by using a 
roller or the like, and processed to into the electrode 30 m of a desired size. 

In tho method for manufacturing a battery in accordance w i th the 
oocond embodiment of tho present invention, after tho stop of forming tho 
support l ayor, a step i s add i t i onal l y prov i ded in which tho proceosod 
electrode 30 i s covorod with tho hous i ng 65 mado of motal mater i al w i th a 
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conductiv i ty and hav i ng tho plura l ity of holes. 

The battery in accordance with the second embodiment of the present 
invention can be applied in the same way except for the descriptions for the 
battery in accordance with the first embodiment. 
5 As so far described, the electrochemical battery, its electrode and the 

method for manufacturing the electrode of the present invention have the following 
advantages. 

That is, the manufacturing method is simple and the battery can be small in 
volume and has a high flexibility and durability. In addition, the specific surface 
10 area of the electrode catalyst is high. 

The battery of the present invention has an improved efficiency compared 
to that of the conventional art. 

In addition, since the oloctrodc cata l yst support mcmbor catalyst 
holding body of the electrode is made of the fiber stack, alkali fuel with a low 
15 surface tension can be easily infiltrated due to a capillary phenomenon, thereby 
enhancing an efficiency of the battery. 

It will be apparent to those skilled in the art that various modifications and 
variations can be made in electrochemical battery of the present invention without 
departing from the spirit or scope of the invention. Thus, it is intended that the 
20 present invention cover modifications and variations of this invention provided they 
come within the scope of the appended claims and their equivalents. 
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What is claimed is: 



1 . An electrode of an electrochemical battery comprising: 

an electrode catalyst; and 
5 an o l octrod e cata l yst support member mad e of a fiber stack of 

conduct i vo metal mater i a l to which tho oloctrodo cata l yst i s attached . 

a catalyst holding body for holding and confining the electrode 
catalyst by being entangled with the electrode catalyst. 

10 2. The electrode of claim 1, wherein the electrode catalyst has a 

granule form type . 

3. The electrode of claim 1, wherein the electrode catalyst has a 
filament shape form . 

15 

4. Th e e l e ctrode of on e of claims 1 to 3, wh e r e in tho s urfac e of 
tho o l octrodo catalyst i s coated w i th nicke l . 

The electrode of claim 1, wherein the electrode catalyst is 
formed as an aggregation of fine fibers. 

20 

5. Tho el e ctrode of cla i m 4 , wh e r ei n th e e l e ctrod e catalyst 
support membor i s mad e of n i ckel or a nicke l a l loy. 

The electrode of 1, wherein a surface of the electrode catalyst 
is coated with nickel. 
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6. Th e el e ctrodo of c l aim 1, whoroin th e ol e ctrodo catalyst 
support mombcr is a fiber s i ntered body formed by sinter i ng fibers of 
conductive metal mater i a l . 

The electrode of claim 1, wherein the electrode catalyst is 

5 metal halide. 

7. The el ectrod e of cla i m 1, where i n the electrod e catalyst 
support m e mb e r is form e d with a pa i r of she e ts w i th an ele ctrod e cata l yst 
atta ched on l y at one side thereof, and the pa i r of shoots are mutua ll y 

10 over l apped in such a manner that the s i des with the e l ectrode catalyst 
attached thereon moot 

The electrode of claim 1. wherein the electrode catalyst is 
hydrogen storage alloy. 



15 8. The e l ectrod e of c l aim 1, furth e r compris i ng: 

a housing for accommodating the ele ctrod e cata l yst support memb e r, 
b ei ng mad e of m e tal mat e r i a l w i th a conduct i v i ty, and having a p l ura l ity of 

I IVIvwi 

The electrode of claim 1, wherein the catalyst holding body is 
20 an aggregation of fibers made of a conductive metal material. 

9. The o l ectrodo of claim 8, whoroin the hous i ng is a mesh. 

The electrode of claim 8. wherein the fiber has a length of 10 

~ IQ.OOOum. 

25 
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10. Tho o l octrodo of c l a i m 8 or 9, whoro i n tho housing i s mado of 
nickel or nicko l a ll oy. 

The electrode of claim 8, wherein the fiber has a diameter of 1 

~ 100iim. 

5 

11. Tho electrod e of cla i m 1, wh e r e in th e e l e ctrode catalyst 
support mombor add i t i onal l y contains fluoro po l ymer. 

The electrode of claim 1, wherein the catalyst holding body is 
nickel or nickel alloy. 

10 

12. Tho o l octrodo of c l a i m 11, whoroin tho fluoro po l ymer i s PTFE. 
The electrode of claim 1, wherein the catalyst holding body 

contains fluoro polymer. 

15 13. Tho oloctrodo of c l aim 1, whoroin tho fiber of tho o l octrodo 

cata l yst s upport m e mber has a d i ameter of 1 ~ 100 pm. 

The electrode of claim 10, wherein the fluoro polymer is PTFE. 

14. Tho oloctrodo of c l a i m 1 or 13, whoro i n tho fibor const i tut i ng 
20 tho o l octrodo cata l yst support mombor has a longth of 10 ~ 10,000 pm. 

An electrode of an electrochemical battery comprising: 
an electrode catalyst in a power form: and 

a catalyst holding body formed as a thin plate, having a fiber tissue 
entangled with the electrode catalyst and holding and confining the 
25 electrode catalyst therein. 
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15. Tho olootrod e of o l a i m 1, wher e in the o l ootrodo cata l yst i s 
motal ha l ido. 

The electrode of claim 14. wherein the fiber of the fiber tissue 
5 has a length of 10~10.000um and a diameter of 1-1 OOu. 

16. Tho oloctrodo of claim 1, whoroin tho olootrodo cata l yst is 
hydrogon storage al l oy. 

An electrode of an electrochemical battery comprising: 
io an electrode catalyst in a power form: and 

a catalyst holding body formed as a thin plate having a porous tissue, 
and holding and confining the electrode catalyst therein. 

17. An electrochem i ca l battery hav i ng tho o l octrodo of claim 1. 

15 The electrode of claim 16. wherein the porous tissue is 

formed as one line. 

18. Tho battery of c l aim 17, whoroin tho oloctrochom i ca l battery 
i o a fuo l co l l. 

20 An electrode of an electrochemical battery comprising: 

a multi-type catalyst holding body formed as two thin plates each 
having a fiber tissue are attached to each other: and 

a power type electrode catalyst confined between the two thin plates. 

25 19. An o l octrodo of an oloctrochomical battery mado of a floor 



20 



otack of an electrode catalyst. 

The electrode of claim 18. wherein the multi-type catalyst 

holding body has a wave form. 

5 20. A — method — for — manufactur i ng — an — electrod e — of — a» 

oloctrochomical battery comprio i ng tho ctopc of: 

attach i ng an e l octrodo catalyst to an e l ectrode cata l yst cupport 
member mado of a f i ber otack of conductive metal mater i a l ; and 

forming tho e l octrodo catalyst support member with the e l ectrode 
io catalyst attached thoroto as an oloctrodo of an o l octroohem i cal battery. 

An electrochemical battery having t he electrode of claim 1. 

21. Tho method of claim 20, wherein tho oloctrodo catalyst has a 
granule form. 

15 A method for fabricating an electrode o f electrochemical 

battery comprising: 

a first step of fabricating a catalyst holding bo dy having fine spaces; 

and 

a second step of holding and confining an electrode catalyst in the 
20 catalyst holding body, the catalyst holding body and the power type 
electrode catalyst being entangled wi th each other. 

22. Tho method of claim 20, wherein, in the attach i ng otop, tho 
o l octrodo cata l yot support mombor i o put in a oolution, and tho oloctrode 
25 cata l yot io dioporood on tho o l octrodo cata l yot support mombor, so as to be 
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attached thoroto. 

The method of claim 21. wherein the second step comprises: 
spravina liquid particles containing the elect rode catalyst to the 

catalyst holding body; 

drying the liquid oarticle-spraved catalvst holdin g bodv: and 
compressing the dried catalyst holding body. 

23. Tho method of c l aim 22, whoroin, in the attaching otop, li qu i d 
partic l es contain i ng the granule typo o l octrodo catalyot arc o prayod to the 
olectrodo catalyst oupport member, go as to bo attach e d ther e to. 

The method of claim 21. wherein the second step c omprises: 
dissolving the power type electrode catalvst in a solution: 
soaking the catalvst holding bodv in the electrod e catalvst-dissolved 
solution; 

taking out the catalvst holding bodv a nd drying it: and 
compressing the dried catalvst holding body. 

24. Tho method of cla i m 22 or 23, whoroin tho attach i ng stop 
compricoo a cub stop of drying the oloctrodo cata l yst oupport membor after 
tho l iquid particles are oprayod. 

A method for fabricating an electrode of an electrochemical 

battery comprising: 

fabricating a thin plate-type catalvst holding b odv having a fiber 

tissue; 

depositing a power-tvoe electrode catalvst at on e surface of the 
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catalyst holding body to form an electrode catalyst laver: and 

attaching two electrode catalyst laver-formed catalyst holding bodies 
to each other in such a manner that the electrode catalyst layers contact 
with each other. 

5 

25. Tho method of c l a i m 20, whoroin the oloctrodo cata l yst 
support mombor is a metal fiber ointorod body formed by s i ntering f i bers of 
conductivo metal mater i al. 

The method of claim 24. wherein the two electrode catalyst 
io laver-formed catalyst holding bodies are attached bv compressing. 

26. Tho method of c l aim 20, where i n tho forming stop comprises: 
press mold i ng the electrode cataly c t support mombor with tho 

oloctrodo catalyot attached thereto; and 
is processing th e pross - moldod e l e ctrode cataly s t support m e mber to an 

o l octrodo in a desired s i zo. 

The method of claim 24 further comprising: 
bending the two catalyst holding bodies as attached in a wave form. 

20 27. The method of c l aim 26, whoro i n, in tho press molding stop, 

tho pair of o l octrodo cata l yot support mombor w i th tho oloctrodo cataly s t 
attached thoroto io prooo mo l ded by mutua ll y overlapping tho sidoo with the 
o l octrodo catalyst attached thereto. 

25 28. The method of claim 26 or 27, further oompr i o i ng tho step of: 
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e nc l osing th e proc e ssed oloctrod e w i th a housing wh i ch is mad e of 
meta l mater i a l w i th a conduct i v i ty and has a plura l ity of ho l es, after the 
process i ng st e p. 

5 29. The method of claim 28, wherein the hous i ng i s made of 

nick e l or a nick e l a ll oy. 

30. The method of c l aim 28 or 29, where i n the hous i ng is a mesh. 

10 31. The method of claim 20, wh e r e in th e el ectrode cata l yst 

support member is a non woven fabr i c made of conductivo metal mater i a l . 

32. The method of claim 20, where i n the oloctrode cata l yst has a 
filament s hap e . 

15 

33. The method of c l a i m 20, wherein the e l ectrode catalyst i s 
m e tal hal i d e . 
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ABSTRACT OF THE DISCLOSURE 

An electrode of an electrochemical battery includes: an electrode catalyst 
5 and an el ectrod e catalyst support m e mber mad e of a fib e r stack of 
conduct i v e m e tal mater i a l to wh i ch th e ele ctrode cata l yst i s attached. A 
manufactur i ng m e thod of the e l e ctrod e i s s i mp l o and tho battery can bo 
small in vo l umo and has a high flex i b ili ty and durabi li ty. And tho spec i fic 
surface area of tho oloctrodo catalyst i s h i gh. I n add i tion, s i nco tho oloctrodo 
10 catalyst support mombor of tho o l octrodo is mado of tho fiber stack, a l ka li 
fuel w i th a l ow surface tens i on can bo easi l y infi l trated duo to a cap ill ary 
phenomenon, thereby enhanc i ng an efficiency of tho battery, a catalyst 
holding body for holding and confining the electrode catalyst by being 
entangled with the electrode catalyst A fabrication method of the electrode 
15 is simple, and the electrode has a small volume, high flexibility and 
durability. A specific surface area of the electrode catalyst is large and an 
efficiency of the battery can be improved. 
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